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SttTH «AtfJap§Mbftr-feh— NU-W//* (3 : 1 v/v) &ifT?#lffiU 

[0 0 5 4] 

JM*Wl*4HF-4MtfcLTtt, M*tf^>Jfil?»7;i/:^> (BSA) , yu7v> 
, ^-3js-;i/'J h^isT — > (KLH) , -tf--f D ?U ZfV if ©gS 



2 2 
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1 1 -2 5 3 4 40 



*rv9*n&* tfvvvitfrm. tfVT^-jm^wtfvwim. MAP(muiti P i 

e antigen peptide)^ E 0>£jftJK&-7-& if ft2>. h'Jnft^^n 
£»»fft3u 15 1. *H|ft^6,>|, mng(l995)tcffi*©7S>>IS&ffiv**# 

* SHS£JBV%S:£& (MBSS, SPDPS) % ^mm^M^^m (^dA 
[0 0 5 5] 

&^#*££LTfciU I53t, «f^-fb^H«8»Jffi 1:389(1990). jfljRfl;^ 

££?Ui*^£7^A>Mc:nvA^3>ffcU j&fcP^ctK 
#"TS3^{cj:yfffctiSo MxJi. lis&fcyi. 0/(g~3 0 0 /ig©M 

#£b<tt:2IsI~4II!iB:#U M5:^$t§ii:^T^S 0 
[0 0 5 6] 

t^Zmm in vitro ($f#, H«E^6:43(1988)) £*To £*fl]jS 

[0 0 5 7] 
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3*l£ 0 *#6*HCti:P 3 X 6 3 -A g. 8. 6 5 3^P3X63-Ag. 8. U 
1, S p/O-Ag 1 4fc£##tfe>*X5o 
[0 0 5 8] 

0 #fflj&i&-&«:Khler£Milstein (Nature, 256: 495 (1975)) lei oT *U ^ 

Ti*mftm£.ffiM£Litffimmm*: 1 0-3 : ioti-^T^^b, 30-50%© 

jjf'jif (¥Wii 5 0 0~6 0 0 0) £ili'££!Hcfflv>T#t. 

, H^g^ 6:50(1988)) „ 
[0 0 5 9] 

[0 0 6 0] 
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So 

[0 0 6 1] 

r^tfT^S. #*>*l&JM$|ft^y ZU-j-JUfLfttLTiZ. KTM-2 0 5, 
KTM-24 0^KTM-24 9 H^^t^J * U—j-)\,m<*tf&tft>tl 
2> B ; E^D-tWKTM-2 0 5|j:, ^(II)T^$tiS^^{C#L^ftI 

&zmv. ^(omm^cDnmmt^mi - 1, 1 -2*>j:tfi -3T^$tis^ 
^©i"^^ < * *^5* (a) £ « (b) t ^ $ tizft&m t itmnmzfcfa v*^ 

^2*iMf;-£4^c#L£i5fW£;£U ^(DWffli'&nn&mk&mz - l , 2-2 
fe<fc^2-3-e^$tis^^©jiH^ig<, (c) T^$tis^%i:ii 

#!3-lfei;tJf3-2T*SnS^%©|liT^<. ^05$ (D) T^StlSft 
[0 0 6 2] 

yfe>J\ ^ft^JSv^m^ 7^-fe-f, A J T v 1z 
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[0 0 6 3] 
[0 0 6 4] 

ic «fc o T $ *i £#cf4* tf> <fc 5 fc^tttiftl^tii ^*:t)0^5 o &tt3*tf £ Bfc 
[0 0 6 5] 



ffiIE#2 0 0 0-3 0 



1 -2 5 3 4 4^ 



7^ K (DM F) „ i?*^)lX)lfr*ri/ K (DMSO) , ^nn*#>&£CD 
[0 0 6 6] 

7 iz ;WL tc £ ^ T g [$©g|S&© * £71*?- Mfrt Zfcmz tiu fe*Mfe 

z zizte-feumizte-oi: frm-z^ fr^Kfamm : b-%.iz-?z><DtfM$. lv>„ 

[0 0 6 7] 

M*»^©tg^tt, ftH4fe©M*JC*JU 0. liA^lOOOOfi, 

So 

[0 0 6 8] 
[0 0 6 9] 
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£2 5 fiLija?L, Sf5S!4 5 "CTiRjC&S 4 5 #535gSjbW£ L Va 0 



[0 0 7 0] 

a) ^mitism 

5£a-l 

[0 0 7 1] 

[ft23] 



[0 0 7 2] 

®^^JiS/^tt§S©N 7769 $:, 5£ a - 2 
[0 0 7 3] 
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[0 0 7 4] 

G>{t-&&Hi&i/ If^itmOT 4 8 8 7£JSV^7c 0 

b) ft&mffim&mwt 

5£a (^a — 1 :4, 15-di-0-acetylnivalenol a — 2 : T— 2) GD-ffc-^^ 
5 0mg&7mL^©fcDMMf{;i:^ K«fcTU2?> lmL^K^3 
5mg SrilJAfc^ Metal Block Bath (tvh^f (#0 , YH-121) "eiOOTC, 3 

$:Mt*gt (lmLX4HI) L£^> ^ n D ^Mtit h 'J AT' 

77^-^itf^^D7h^77^-gIM (GC-MS) 5£b ( 

^b — 1 : 4,5-di-0-acetylnivalenol 3-hemi i succinate , i£b — 2 : T-2 3-hem 
iisuccinate) ®-ffc^©#*£S:fll»L/fe«fe, £©$88t£l*JSbT$Sltfm Lfc 0 
[0 0 7 5] 

^b (^b-i, b-2) <D4t&ga*'£ti±mmmn®®o. 5mgi h 

OmMN a C 1 £-^tr 5 0 n L© 1 OmM U yWWMWi pH7. 4 (J£ATP 
BS^H&IB^S) tC*«PUfc. «#S:«FW*fc«), _hS3i^*MlCT r i t onX 
-100&0. 01%^. $ £lC^n-^M©MFi&fg£^g (=Ef;i/UR- 

20 op, hs-»x*t) T-WMZmmvfro W^-*-;i/'J>/<^a 

^>y-> (J^TKLHimSfBf «) (20mg/mL) 0. 5mLi:I 

-a-bfeo tf> p H £ 7 . 5 iC-^fc-tirk^, 20mg©EDC 
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n h3f (^b-1) -KLH^MfeilFb'Jnft^Y^f 3 h 

3f£/>I§##; (5£b-2) -KLH*Mttfc. 

Vi/lkmTJV-?^ y (J^TBSAtB&fBi-^>) F£ LTLowry&# 

#K£*S*H3fV h (Bio-Rad*±) ^JfeMLfc. KLHlCf^TBSA^JSV^J^m 
, ±8BfcH«©*i5feT?NU3-5 t -fe>*'7>f3h^S/>^# (5£b-l) -BS 
An^i/'a^- h?§?Kfc«fc^h y 3rt>^7>f3h^i/>ii# (5£b - 2) 
-B S A-nyV=L?- h**fcW»Lfc. 
^ c) ^ D-^-;i/JnC#©il5g 

6M^<Z>#tB a 1 b/c V?Xtf)ir*^~nc:7D-f > K©3n5^T S?a/t> hi: 
^ij|^Lfeh'Jnft^v>fzi h3^>> (5£b- 1 £ 7Ui5£ b - 2 ) -KL 
H£0. lmg/E^tfe. JKftK^Mffi^O.lmg/ESrWtf&TJCSjH 

ia#jc2iai8^L/, ^©3iira^ stlJ: »j p b s tcijiifc b y nft >^ 

Y>f3h^ri/> (^b-lXt±^b-2) -KLH$:0. lmg/Eg#U 3 

0 %. IzifcftmZiMM & TAB© £ is y J»K «fc y #Jft L fc . 

[0 0 7 6] 

^Kf^l^bWfii&^a^IlC^mU, jfa?ji£-g-£fc^RPMI - 1 6 4 0«i 
-#V?*:*:nn-Vjjifflif&P3Ul£ 1 0 %4^^M (FCS) flURPMI - 

1 6 4 otBj&T*mmvTM&mmmT-mmzmtRv. m^^^rpmi- 

1 6 4 0SjST'3»eife, 

[0 0 7 7] 

jtia© tifc&Ltom&mBmmwi t^v^^^-u -~?me& p 3u mm 
i&io: i (D&mx-m&is. i2oorpmt'5^i^iu tgrnm* 1 ®. 

y»v*fc. m-ofrffimiz5 o%^'jxf zi-;n 5 o OWL (^-U># 

- • v>/\>f Aft) 1 mL£»£o < U#Dx.> £ £ KM £ -g- £ & V Ml PM I - 1 
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6 4 Oig:l&5 OmL£#*tCj&D;iT^e> 1 2 0 0 r pmt'5^IMIlt^ 
*ffi£Ifc»JI&£. HoM&HATeili! (1X1 0" 4 Mb:^^ri^>^>, 4X1 
0" 7 M7^;yf'J>, 2X1 0~ 5 M^ 1 0%FCS^RPMI - 

1 6 4 Otgm IC1X10 6 M/mL^&Si^lilU mmWL^Q 6V*/l 
^4 9 UZj hiZ&Vx.Jl2 0 0 ntLf^ftbfc. »IJB&»;i©£* 

[0 0 7 8] 

^ ^Ji^^OJa^flf 5: E L I SAStSiLfe. 9 6 ai/l/V^f # P # >f # - ^ b 
-hi:5O^L0h'Jnrt>^3hdfi/>i#ft (5£b-lXtt5£b-2 
) -BSA3>i/*a^-hiI (2 0Mg/mL 0. lMMiii pH9 
. 5) £#&U 4TCT— Wife. ^U-h^PBST'3i^lfct, 1 
%BSA/PB S^?g2 5 0 ^ L$:^bTlMt 1 B#|^i£gU PB ST»«-^ 
iM3»l / TM^l/-htbfc 1 Rmm-7ls- MCO. 1%©BSA 
£l^frPBST*l l«»C#3RUfc*§|_h»5 0^L&Atl, ^ST' 3 
JS3i±£o ^lS^T^^"l/- h 0. 05%Tween20^tfPBST'5® 
W&hfc®.. 50a LOPODfa-^Y^X^fAy^n^'J^X-^t^I g 

g (#n*±) ^an*.. ^saT?i«fiar i RiSs*fc. £fc«:/i/-h&o. os%t 

# w e e n 2 0 $:^tf P B S T* 5 5 0 n LOTM&ft&MmfeWL ( 

>r>^-^x>*t) fcflD*, 3 O^fS^MT'MfSS-fr, S^SO/tLOlmo 
1 /L5l**»K[feiiiiL, v>f 9 uzf V- V y (MTP-120, not 
«^) T'4 5 0nm®M§:i^lfco 1. 0 JS*_L<Z>i&ft^£^ bfc *JV<D 

[0 0 7 9] 

X 1 0 7 M/mL©B§fMHfl££-^t? 1 0%FCSiDRPMI - 1 64 Oig^lCT 
0. 5ffi/mHZ&£& U 8 6 V zlJI-?^ #U9>( 9-zfls— h<D&? 
=c;VlZ2 0 0 (i LMU 5%^#*-f >*3./<-#-JCT3 7TCT*ig#<MT 
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\Zy>f*vY (if>f*yK±) £JBv\ ig#±M*©i5L#}co^TIM U jg£ 

[0 0 8 0] 

8 3@^JW±©HB a 1 b/c?^0l»O. 5mL/I50^'J^^ > ( 
^ 2, 6, 10, 1 4 h ^tl-JV^yZ'rXy) ^SAU 2 L 

3©v?;uc ixi o Veo^e y ^ d - t;i/^M^aiJi&$:MfttSbfe„ 

7~140f, V>i/^^tC+^ffi7KW^b^^T% 1 8 G©ftM 

#t£JB^Tj&*£HlJKU 3 0 00 rpmt'l 0#f^Lv9lit LTJ:»£imiKL 
fc„ ZLOJt^%^^«?£ (3M NaCl, 1. 5M pH8. 9 

) T*3fgftC#3ftU ^^MT^Sg^Lfc^D^^^A^vAJCS^bfcc * 
7A?:PBSWlfct, SOmM^Ji/VHClifl (pH2. 5) T* 
i#»bt MttlM (PH7. 5) T'S^lC^ftftL 

itfch'Jnrt>Mv^nh^i/> (j£b- l £ t-lt&b- 2 ) -BSA3>>^ 
a/f-hM(2 0 /£ g/mL 0. IMMlii pH9. 5) £#&U 
4tT-^#filfc„ ^l/-h&PBST'3|@I^bfet, 1%BSA/PBS 
*g?£2 5 0 iBLfemtSlTf l l|»SU PB S WiM 3»L 

V>f 3 h^rS/>'^^$:}&IIx.fe0. l%BSAiD0. 1 mo 1/L'J 
(pH7. 4)' *fett0. 1%BSA*D0. lmol/L'J>i^ii (pH7 



3 2 
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4$^ 1 1 -2 5 3 4 4 ^ 



*#bfcja#£ 0. 1%BSA#D0. 1 m o 1 /L U ( P H 7 . 4 ) T* 

1 0 0 n g/mLlC#2Rbfc=t,©£:7l/- h S: b * *« & 5 0 n L#&> 
IT4 1CT- ^0fiMlS$-&7to BL^I^V- VkO. 0 5%Twe e n 2 

05%Tween20 £-^tf PB ST'5@Ii^ltt> 5 0 /* LCTMB IS'fe^ 

;^Q-t»&KTM-2 0 5, KTM-240, KTM-24 9 ^1 
fco ^©Smtt, §£^m T-^Lfc}fi#;jg£^0>ft. KTM-2 0 5^(II) 
T^-T-ft^lc^^lSW^ft^a^T^ejti. ^o^; (A) *fcti(B){C^^b 

^%lCfcm®IS«£*lfcV^<£>£> KTM-2 4 0 tt^KllDT^f fl^ttJC* 

SIH*#«%<£»fln?»e>*u (C) T?^?Wfc^*tctt«tlM3*ifcv* 

[0 0 8 1] 

ZLtl^mft^^M-rS^-Y ZfV K-vHlIJBgli^tl-mKTM-2 0 5 (FER 
M BP-6835), KTM-240 (FERM BP-6836) , KTM 
-24 9 (FERM BP-6837) thX. TOl^8^ 1 1 H#m'H 

0 5-0 04 6) IC^itStlT^S. 
[0 0 8 2] 
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3Ei . £*t#£>J5J£1i 





KTM- 


KTM- 


KTM- 




205 


240 


249 


! nivalenol 




— 


1 — 


4-acetyl nivalenol 


<0.01 


— 


■ — J 


3,4-diacetyl nivalenol 


0.01 


<0.01 


— 


4,15-diacetyl nivalenol 


0.02 


0.02 


— 


3,4,1 5-triacetyl nivalenol 


1.00 


1.00 


— 


4,7,1 5-triacetyl nivalenol 


<0.01 


— 


— 


3,4/7,15-tetracetyl nivalenol 


<0.01 


<0.01 




deoxynivalenol 








3-acetyl deoxynivalenol 








15-acetyl deoxynivalenol 




0.02 




3,15-diacetyl deoxynivalenol 




1.00 




3,7,1 5-triacetyl deoxynivalenol 




0.04 




HT-2 






1.00 


T-2 






1.00 


acetyl T-2 






0.78 



a) 



[0 0 8 3] 

9 6 ?a:;i/^-f ^ D # >f # I/- h K. 5 0 fi h^MMMl T?f£«bfc HUH 
ft^7^f3b^J/> (?£b - 1 , ^b-2) -B S AziyV^^f- h^WL ( 
20^/mL 0. lM^fl pH9. 5) £#&U 4TCT*-##fg 
Ufeo ^l^-hS:PBST'3|p|g|#Lfet, l%BSA/PBSMifcttl% 
X3rA^;i/?/PB S 3 00ML^ftlTiST'lHpiU PBST4 

[0 0 8 4] 

l&mmi&vmteZWMl** 1 0 g) IC* # y (3:1, 40m 
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#^1 1-2 5 3 44^ 



B#|^#SU ^©^4*0, 3000rpm, 1 5 fimmMMVT ±m*mi&L. 4 *C 

^#^^1 6 0 n L£ 1 mL^^yytf^^-yiClfclK $t«5TT?»», 

««itry 5 0 L&SsflnU i£@^£^£{Citj!i?£-&£ £lC&7KBt^2 5 ft 
L&j&nx.fc^, *:a-:/«:tB&U 4 5T:T*4 5»|lfe. ^TT'bfU^ 
>fc»fift&^5£lCt«8;*l2:fc«U 0 0 a L^Twe e n-PB S 

(0. 0 5%Tween-2 0, 1 4 0 mM NaCl 1 0 mM U 
«m P H7. 4) 9 0 0/iL$:iA, £*l b fc„ fitt*©*^ 

, NIV, DON. T-2©**&&±«SH*MMU S £ IC^^St fc5 £ ? 
Twee n — P B SMt'#|{lT#II^J5:#iU K^ilbfc 

o 

[0 0 8 5] 
c) ft&iftffs 

-^/tUTween-PBSM (0. 0 5 %T w e e n - 2 0 , 1 4 0 mM 
NaCll:ttfl0mM'J>iiiIpH7. 4) £ 5 0 fi L 3l)VMx.. £ 



3 ?)iC#'?iMC®KTM-2 0 5M (3 0 0 ng/mL, 0. l%BSA;&n 
Tween-PBS^) , £ fctt<f)K TM- 2 4 0 mtSL (3 0 0ng/mL 
0. 1%BSA;&D Tween-PBSM), tfctt@KTM-2 4 9^ 
t(3 00ng/mL, 0. l%BSA#tJ Twe e n-PBSM) , itfc 

'J>^-^»M (3 0 0 ng/mL 0. 1%BSAJ0 Tween- 
PBSM) *M?L. n£?mWL*&t>mUT'3 OftffiKfcZitfc. -fU-h 
^5@Twee n-PBSiiWbfet. 10 0 /iLOTMBM (>f 



3 5 
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- h U - (3Dtm MTP - 1 2 0) 5 0 nmOPRft^fciRf 

[0 0 8 6] 

d) mmwm 

jvwytmm*. ummm^xzy?- KMc^ytcTwe en-PBss 

(0. 05%Tween-20. 1 4 0 mM NaCU^tf 1 0mM'J>| 
[0 0 8 7] 

mi] 

¥BB&( %) = x i o o 



[0 0 8 8] 

N I Vfej:y!-e©i#«t©iSttKTM-2 0 5£j£tf a:;i/j*&#ffiU N I 

v. DONjs&Tf^frb&mmfcmmitKTM- 2 4 oKJS^i;i/^^e>#m 

U DON£J:tf^<Z>f§#tic$lgfci:KTM- 2 4 0 fcfaV iLjVffigkfr £ K TM- 

2 o 5SJS9x^^»f5rtt|tfi}bfc„ T : 2 .^M*®«f*** tt 

KTM- 2 4 9^JC5^oi;i/^J;*;^:mbfc= NIV, DON. T-2;J3J;tf-£ 
*ie><£f§##<Z>i!®^teKTM- 2 4 O^^^l/^^KTM- 2 4 9£/Stf 

[0 0 8 9] 
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a) -vy-j^mm 

y^tf£5^-:/Jcifey, ^TTii^.^Hb, i*t>\zm i &?is>T-Zte\z- 
M&mg. to±Ic3£@ - ti ic h y ^^;i/^U;Wb^J (N- h y 

U ^-T S *V-;i/ : N, O - tf* h y ;* y ^y-fe f. T ^ i? : f,ij^^^ 

DD ^X 3:3:2, V/V/V) 25/il fciflpLT^teU 5 Ott'2 0 
^iHJSbfe. ^^^tn-/\^rt>5 0 0 ^tlT«U 7K 2 0 0 a 1 T^gfe^ 
, n-^f>|4 0 0 it 1 £ ^4© n-/\3f1J-> Lfc„ 

b) GC-MS{C«fcS?ffif^ 

m*>tit=.%!mm$:jsx? u*? b y 4 -MMiftmi (gc-ms, ^gc 

MS-QP 2 0 0 0) f 'J 3ft >^V>f 3 h ^ i/> b fc. M 

[0 0 9 0] 

3f^t^y-;*7^A (Shimadzu HiCap-CBPl) , *7AfiSttl 2 Ot 5^ 
2 8 0t*T8TC/^M, SAPfei:^> ; J(-7x-^I{i2 8 0 
"C, ^t>IMtt2 7 01C, >ft>fttfiEji7 0eV, (3 5- 

7 0 Om/z) ttl. 5scan/sec, -9->^y >^g»5 points 
/sec„ 

*Lfc*g*£GC-MST?DON£N I Vfc&«l*K:«U d*l£-£ft bfcjjg 

[0 0 9 1] 
[f§W®S&^] 
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[01] it, KTM - 2 0 5 h <J 3ft>^3 h^p i/>^(Z) 

[02] it, KTM - 2 4 0 h U □ft>^ > 7>fa h^f >»f M© 

[03] KTM- 2 4 9 fcffl^fc h V 3ftX^V>fa h3f£/>5£4^GD 

[04] KTM-24 0i:KTM-24 9 ^ffl^th';3ft^7>fn 

[05] te, *|ii0E L I S ASfCkS h U nft>^7>f 3 hdpi/>©t 

mm t a— *m £gc-ms -e^* l ^ £ ^ ©^M-st £ <d mm £^-r „ 



miiE#2 0 0 0-3 0 



1 1 -2 5 3 4 40 



KTM-2 0 5 




0.01 0.1 1 10 100 1000 

J§l£ ( n g/mL) 



[02] 



KTM— 240 




0 0.001 0.1 10 1000 

(n g/ml_) 



1 
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[03] 



KTM — 2 4 9 




1000C 



^JS ( n g /m L ) 



[04] 




2 
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100000 



_ 10000 

g 

< 

CO 



LU 



1000 



Y=1.25X-154 
r=0. 988 



100 "-^ — ' ' 1 

100 1000 10000 100000 

GC-MS(ppb) 



3 
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mm*] mmm 
mm: 

m&^m h'J3ft>|7^3h^r^X DON, NIV, 1-2\Z.WfrVL<Dl& V* 



i 



2000-3083132 




4#¥ i 1-25344! 



ffi 1 A 



H$U## (0 0 0 1 6 2 4 7 8) 

1 . ^m*ZM B 19944? 9^13H 

ft m ^h*^eai&-t@ l#l ^ 



1 
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